apical end of each tuber and sap was Tavantzis, S. M., and Southard, S. G. 1983. Incidence of potato virus X in foundation and certified extracted by pressing the tissue in a seed of seven cultivars. Plant Disease 67: 959-961. mechanical sap extractor. One part sap was mixed with nine parts extraction Differences in levels of infection of potato virus X (PVX) between foundation and commercial seed buffer (0.02 M phosphate, 0.15 M NaCl, of seven cultivars were determined by testing 4,315 tubers with enzyme-linked immunosorbent pH 7.4, containing 0.05% Tween 20, 0.1% assay. Atlantic, BelRus, Katahdin, Kennebec, Ontario, Russet Burbank, and Superior were the 2-mercaptoethanol, and 2% polyvinyl cultivars included in the study. Commercial seed of all cultivars except Kennebec had a significantly pyrrolidone, mol wt 10,000) and the (P = 0.05) higher percent infection and titer than those of foundation seed. Kennebec was the only pyrr e w t by an cultivar for which virus incidence or titer did not increase when grown commercially. Incidence of mixture was clarified by centrifu gation PVX in foundation seed of cultivar Ontario, which was freed from the virus by heat treatment and (7,000 g, 5 mi). Samples were tested in meristem-tip culture, remained as low as 1% for 7 yr after treatment. Some growers were able to duplicate wells. Buffer, healthy, and maintain percent infection and titer of PVX as low as that of the foundation seed released to them known PVX-infected controls were even after 3 yr or more of propagation. In contrast, seed of the same cultivar suffered high levels of included in each microplate. Absorbance PVX contamination when grown by other growers operating at the same location, readings (A 405 nm) were quantified using a Microelisa Reader (Model 590,
was mixed with nine parts extraction Differences in levels of infection of potato virus X (PVX) between foundation and commercial seed buffer (0.02 M phosphate, 0.15 M NaCl, of seven cultivars were determined by testing 4,315 tubers with enzyme-linked immunosorbent pH 7.4, containing 0.05% Tween 20, 0.1% assay. Atlantic, BelRus, Katahdin, Kennebec, Ontario, Russet Burbank, and Superior were the 2-mercaptoethanol, and 2% polyvinyl cultivars included in the study. Commercial seed of all cultivars except Kennebec had a significantly pyrrolidone, mol wt 10,000) and the (P = 0.05) higher percent infection and titer than those of foundation seed. Kennebec was the only pyrr e w t by an cultivar for which virus incidence or titer did not increase when grown commercially. Incidence of mixture was clarified by centrifu gation PVX in foundation seed of cultivar Ontario, which was freed from the virus by heat treatment and (7,000 g, 5 mi). Samples were tested in meristem-tip culture, remained as low as 1% for 7 yr after treatment. Some growers were able to duplicate wells. Buffer, healthy, and maintain percent infection and titer of PVX as low as that of the foundation seed released to them known PVX-infected controls were even after 3 yr or more of propagation. In contrast, seed of the same cultivar suffered high levels of included in each microplate. Absorbance PVX contamination when grown by other growers operating at the same location, readings (A 405 nm) were quantified using a Microelisa Reader (Model 590, Dynatech Laboratories, Inc., Alexandria, Potato virus X (PVX), one of the most MATERIALS AND METHODS VA). Statistical analysis was conducted frequently found viruses in commercial Plant material. Incidence and titer of by analysis of variance and means were stocks of potato, Solanum tuberosum L.
PVX in foundation seed were compared compared by Duncan's multiple range (7, 10, 17, 18) , reduces yield (6, (8) (9) (10) (11) 20) with those in commercial seed (ie, test. A reaction was considered positive and specific gravity of tubers (4). In most generation 1, generation 2, and certified). when the mean absorbance of a sample cultivars, infection of PVX is latent,
The term "nuclear" is used to indicate exceeded the mean absorbance plus two without foliage symptoms or apparent plants during the year they are selected standard deviations of healthy controls. effect on plant vigor (10, 12, 17) . Thus, and pathogen-tested. Subsequent increases To determine whether PVX titer could detection of PVX has been based on are designated "elite foundation I, elite be quantified reliably in tuber extracts, various serological procedures or on foundation II," etc. Nuclear and the following experiment was carried out: infectivity assay (2,9,21). Enzyme-linked foundation seed are grown on a farm PVX, purified as described previously immunosorbent assay (ELISA) is operated by the Maine Seed Potato (16), was diluted in extraction buffer or particularly useful because of its high Board. Commercial seed is propagated clarified healthy potato extracts and sensitivity, specificity, and suitability for on seed potato farms operated by absorbance (average values of three wells large-scale testing (5, 13, 15) . ELISA has individual growers. The terms "generation per dilution) was plotted against known been used successfully for detecting 1, generation 2,"and "certified seed" refer virus concentration (dilution). several potato viruses (5,13-15) including to classes of seed potatoes increased for 1, To minimize sampling error, the PVX (3). Detection of PVX in foundation 2, or 3 yr, respectively, beyond the following precautions were taken: PVX seed in Maine has been based on the foundation stage. In Maine, certified titers of samples only within the same microprecipitin test and infectivity assay class seed may be reentered for potato cultivar were compared. All using Gomphrena globosa as a localcertification. Nuclear seed of cultivar tubers used were obtained immediately lesion host. ELISA was employed to Ontario that had been freed from PVX by after harvest and stored in a single cold monitor PVX in nuclear stock for the first heat treatment and meristem-tip culture room. The apical end of the tuber was time in 1982. Consequently, results was obtained from British Columbia, consistently used for ELISA testing. In presented in this paper were obtained Canada, in 1975. Attempts to eliminate addition, the PVX antigen present was from plant material that had been PVX from nuclear seed of the other six relatively homogenous because the indexed by the previous two methods.
cultivars used in this study were limited to common latent strain of PVX is known to The objectives of this study were to roguing of plants in which PVX was be prevalent in commercial seed lots in determine the incidence of plants infected detected by the microprecipitin test or Maine (F. E. Manzer, personal with PVX in seven cultivars of foundation infectivity assay. communication), whereas most of the and commercial seed potatoes, the rate of Tubers from the cultivars Atlantic, mutants of PVX causing visible symptoms reinfection of foundation seed when BelRus, Katahdin, Kennebec, Ontario, are eliminated in field inspections by grown commercially, and the practicality Russet Burbank, and Superior were roguing the virus-infected plants. of maintaining seed free of PVX. The obtained immediately after harvest and cultivars included in our study, Atlantic, stored at 6 C until testing. Tubers from RESULTS BelRus, Katahdin, Kennebec, Ontario, cultivar Saco, which is known to be Effect of tuber tissue extracts on virus Russet Burbank, and Superior, represent immune to PVX (10), were used as detectability. PVX was detectable in 90% of the total seed potato acreage in healthy controls in each test. Known extraction buffer at concentrations as low Maine.
PVX-infected tubers of the cultivar as 15 ng/ml (Fig. 1 Plant Disease/September 1983 959 ng/ ml of virus were significantly positive whereas the range was much broader in infection appeared high in some cultivars, (P = 0.05), however, and absorbance commercial seed (0.16-0.89). The ability virus titer was low (Table 1) . According increased as virus concentration increased.
of highest among the seven cultivars tested single sample), the means (for percent ranged from 0.10 to 0.78. These (Table 1 ). There was a considerable infection) were not analyzed for significant differences in the increase in percent increase in percent infection and virus differences between cultivars or between infection and virus content took place titer when foundation seed was released foundation and commercial seed. It is during the 3 yr or more of seed apparent, however, that there was a propagation after release of foundation dramatic increase in incidence of PVX seed. The vast majority of commercial between foundation and commercial seed grown in Maine is of the certified 1.20 seed. Kennebec was the only cultivar for class, with the generation 1 and 2 classes which PVX occurrence did not increase representing a small percentage of the
1.00o
when grown commercially ( commercial seed had PVX titers certified seed were not made. The < significantly (P = 0.05) higher than those "grower" factor, however, was far more of foundation seed (Table 1) ( Table 1) . BelRus, Atlantic, and Russet Another interesting aspect of the data 6. Hahm, Y., Slack, S. A., and Slattery, R. J. 1981 .
Reinfection of potato seed stocks with potato Burbank were the least resistant to PVX shown in Table 2 Thus, 7 yr of propagation on the Maine potato industry. Finally, the importance
